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LED Lighting (Solid State Lighting)
I the Third Revolution in Lighting T

Incandescent Fluorescent Solid State
(White LEDs)
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Huge Energy Savings Potential

Lighting consumes 22 % of electricity
8 % of total energy
(statistics of USA) .
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Solid State Lighting, by 2027
50%. reduction of energy. consumed by lighting
Customer savings of $30 billion annually in USA

Reduction of greenhouse gas emissions
(U.S. Dep. Energy)
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Sou.r(:e of lighting

»

Improvement of luminous efficacy of LE‘wluminaires by 1% will then
finally save electrical energy of value 4 000 000 000 €/year globally

BERLIN AT NIGHT http://www.esa.int/
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White LED Im/W improvements
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Source: DOE 2014 SSL Roadmap

http://www.energy.gov/sites/prod/files/2015/02/f19/craford_innovation_sanfrancisco2015.pdf
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From 2015 U.S. Department of Energy SSL R&D Workshop

Energy Savings Forecast for SSL

No-LED Scenario

_ 60%
Energy
Savings

Reaching
DOE goals
can increase
savings by
an additional
20%
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http://www.energy.gov/sites/prod/files/2015/02/f19/brodrick_welcome_sanfrancisco2015.pdf
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From 2015 U.S. Department of Energy SSL R&D Workshop

U.S. Deployment and Cost for A-Type LED Lights
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http://www.energy.gov/sites/prod/files/2015/02/f19/carr_keynote sanfrancisco_2015.pdf
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Global LED penetration in lighting
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http://www.statista.com/statistics/246030/estimateded-penetrationof-the-globatighting
market/
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http://www.statista.com/statistics/246030/estimated-led-penetration-of-the-global-lighting-market/

ENERGY |y Sieeney & BUILDING TECHNOLOGIES OFFICE

Renewable Energy
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Problems

Many different SSL products of various qualities are spreading to the market

5 Reviews
5 star: (1)
4 star: (0)
3 star: (1)
2 star: (D)

1 star: (3)

market (dim, short life, bad color). ADelays adoption of LED

ASome very low quality products in the ADisappoint customers.
; products.

Alnaccurate performance claims

Alnsufficient information on product labels Big concerns worldwide

A Many new manufactures, some have little knowledge on lighting.
A Standards and measurement proecdures for traditional lamps often do not apply.
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Quality Assurance of S®lcoducts (USA)

{ w1 Lighting Facts™

LED Product

/ Regmatlon Light Output (Lumens) 840
Watts 9
CALIPER / Lumens per Watt (Efficacy) 93
BENCHMARK REPORT
2007 Ener
(Products monitoring) - Co'or Ac'cumc'v_ 87 ndepende?]z/:e

and Security Act

é

Light Color ; 3100 (Warm White)

Comeiated Coker Tempersiere (CCT

Standards

4 Standards A Test mett

ry
ATest metl| lion
AChromati = 2o sooe osox 1)
N A Safety of products :
Research ﬁ NIST-NVLAP

' i : 1 L |
{ industry, academia, national labs } (over 100 SSL labs)
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IESNA LM-79-08 Approved Method for Electrical and
Photometric Measurement of SSL Products
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Approved Method: Electrical and
Photometric Measurments
of Solid-State Lighting
Products

Prepared by the IES Testing Procedures Committee
Solid-State Lighting Subcommittee

Kevin Dowling, Chair
Yoshi Ohno, Technical Coordinator

Published 2008.
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A Used by Energy Star, Lighting
Facts, and many other
_government programs.
A Used in accreditation (NVLAP SSL
_ Testing)
A Covers LED luminaires and LED
_lamps.
A Covers measurements of
A Total luminous flux (lumen)
A Luminous efficacy (Im/W)

A Chromaticity, CCT, CRI
A Luminous intensity distribution
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Needs for International Harmonization in SSL Testing
and Accreditation
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L4
CIE S 025/E:2015
i~

Intemational Commission an Ilumination

International Standard

Test Method for LED Lamps,
LED Luminaires and LED Modules

Migihode dessal pour lampes a LED, luminalres a LED et modules 3 LS
Testmethoda fr LED-Lampen, LED-Leuchten und LED-Module

CIE Intemational Standards are copyrighied and shall not be reproduced In any form, entirely
or parly, without the explicit agreement of the CIE.

CIE Cenfral Bureau, Vienna CIE & D25/E-2015

al,
Babenbergersirasse 9, A-1010 Vienna, Austria

[ 7 Descripior. Photomedy
535.241.5 Quantties redated t photometric ang
Dfer MeasUrsments
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CIE S025 Test Method for LED lamps,
LED modules, and LED luminaires

Published in March 2015.
This standard took 4 years to develop.

International Standard CIE S 025
provides a unified global test method
for harmonisation of testing of LED
lighting products worldwide.

Collaboration of

CIE TC2-71 (Y. Ohno, chair) and

CEN TC169 WG7 (G. Vandermeersch,
chair)

European standard published:

EN 13032 Lighting Applications d
Measurement and presentation of

photometric data of lamps and luminaires
Part 4. LED lamps, modules-and-tuyminates—
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Measurement challenges

An example lﬁ!“ in ballot
Flux Characteristics at 700mA, Junction Temperature, T; = 25°C e

Tabla 1. =

Minimum Luminous Typical Luminous oy
Flux: (Im) ar Flux {Im) or &
Hadinmatrie Hadinmatries

Manufacturers measure LEDs using a short — .

current pulse. Data are given at junction AENERERR R

a4 temperature25° C. . \:;;j‘:\ e iy

ALEDs operated in lamps and luminaires are > F ol N

very hot (T, can be >100° C) & Zj:__ll_:#‘*mim [ [[vn
ALED performance is a function of T, but very

difficult to measure or reproduce T;

ANIST developed a method to measure LEDs at
any given T, using steady DC current. Itis
adopted in IES standard LM-85-14.

Temperature-
controlled heatsink
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IEA T International Energy Agency
AE T Efficient Electrical End-Use Equipment

Interlaboratory Comparison (IC 2013)

A Tot al 110 | aneasuremeénts rofiselid diate lighting
products were compared, including data linked from
- 35 labs in NVLAP and NIST MAP
- Data of 19 labs from APLAC SSL PT program

Comparison quantities
A Luminous flux (Im)

A luminous efficacy (Im/W)
A Electrical power, current
A Power factor

A Chromaticity, CCT, CRI

Y. Ohno, et al, http://ssl.iea-4e.org/files/otherfiles/0000/0067/1C2013_Final_Report_final _10.09.2014a.pdf
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